BACKGROUND: Carefully designed educational programs can improve asthma knowledge, management practices, and health outcomes. We used pre-post testing to determine if the curriculum provided in the Girl Scouts of the USA Asthma Awareness Patch Program improved recipients' knowledge of basic respiratory system function, asthma pathophysiology, triggers, and asthma exacerbation recognition and management. We hypothesized that participants would have improved post-test scores following an interactive asthma educational program. METHODS: Girl Scouts ages 5-17 years from a 4-county area in northeastern Ohio were recruited. Educational components were in compliance with the guidelines established by the National Heart, Lung, and Blood Institute's National Asthma Education and Prevention Program. Participants completed a demographic form and pre-test before, and a post-test and program evaluation immediately following, the program. Descriptive statistics were used to report participant demographics. Frequencies and percentages described the participants' responses to pre-and post-test questions. Cronbach's alpha analysis determined internal consistency and reliability of post-test items. T tests assessed differences in pre-post scores. Fishers exact tests determined differences in proportions of responses, between the pre-and post-test time points. A P value of < 0.05 was considered statistically significant. RESULTS: Eighty-six girls, between 5 and 16 years of age (mean ؎ SD 8.97 ؎ 2.36 y) participated, 84% of whom were white. Twenty-one percent of the participants were diagnosed and treated for asthma, 48% resided with an asthmatic, and 72% knew someone with asthma. The post-test scores (mean ؎ SD 89.6 ؎ 9.0) were significantly higher (P < .001) than the pre-test scores (62.5 ؎ 20.8). A Cronbach alpha raw score of 0.448 and a standardized score of 0.518 were realized. CONCLUSIONS: The assessment tool demonstrated moderate internal reliability. Participation in the program enhanced participants' knowledge of lung function, trigger identification, asthma pathophysiology, and treatment.
Introduction
Asthma is a rapidly growing problem with a major impact on children. Nationally, 13% of children under 18 years of age in the United States have had an asthma diagnosis and approximately 9% currently have asthma. 1 The state of Ohio exceeds the national average and has a pediatric asthma prevalence of 12.3%. 2 There is a quad county area in northeastern Ohio that exceeds the state's prevalence for asthma. Nearly 26,000 children, or approximately 14.9% of those under the age of 18 years, are affected with asthma in Mahoning, Trumbull, Columbiana, and Ashtabula counties. 3 The city of Youngstown is the largest metropolitan city within this quad county area and is one of 7 Ohio metropolitan areas that are ranked in the top 100 most challenging places to live with asthma in the United States. 4 Among the scoring factors, Youngstown ranked worse than average in prevalence and risk factors for asthma, including estimated asthma prevalence, crude death rate for asthma, and poverty rate ( Table 1 ). There is a growing need for organized asthma disease management in this area. A collaborative between the Girl Scouts of North East Ohio, the Community Outreach, Education and Support Center at Akron Children's Hospital Mahoning Valley, and the faculty at The Bitonte College of Health and Human Services at Youngstown State University was formed to address asthma awareness and management principles to the residents of Mahoning Valley through an interactive program.
The Girl Scouts of North East Ohio is the local chapter of the Girl Scouts of the USA, serving girls in 18 counties. Girl Scouts participate in a variety of educational programs and activities that are designed to fulfill these objectives, and these activities are encouraged through use of a "patch" system. Patches are used to recognize a Girl Scout's achievement of competencies related to specific educational objectives. The fabric patches are affixed to each Scout's uniform, as a symbol of acquired knowledge. The Asthma Patch Program is available to Girl Scouts of all ages. This program addresses asthma awareness and disease management. The educational program this collaborative developed fulfilled the requirements needed to obtain an Asthma Awareness Patch, as set forth by the Girl Scouts of the USA, and was also in compliance with the guidelines established by the National Heart, Lung, and Blood Institute's National Asthma Education and Prevention Program. 5 The purpose of this study was to determine if the curriculum provided in the Girl Scouts Asthma Awareness Patch Program improved knowledge of basic respiratory system function, asthma pathophysiology, asthma triggers, as well as recognition and management of an asthma exacerbation. We hypothesized that participants would have improved post-test scores immediately following an interactive asthma educational program.
Methods
Girls between the ages of 5-17 years who were active members of the Girl Scouts of the USA and Girl Scout Leaders from a 4-county area in northeastern Ohio were eligible to participate. Flyers describing the program were distributed at scheduled troop leader meetings to recruit participants to the program. Troop leaders are adult volunteers designated by the Girl Scouts of the USA to supervise a Girl Scout troop. The flyers clearly delineated a program limit of 300 participants. The investigators did not directly recruit participants. Rather, the investigators attended troop leader meetings to discuss the study, distribute program flyers and registration forms, and answer any questions. The troop leaders then presented the program flyers to their respective troops and pre-registered Girl Scouts for the program if there was an interest. The institutional review boards at Akron Children's Hospital and Youngstown State University approved the study protocol. Parental consent was obtained prior to participation in this research endeavor. The consent form was integrated into the program registration form, which included consent for study participation and photograph release. Pre-registration was required to verify consent prior to program participation.
After obtaining informed consent, a standard demographic questionnaire was used to classify subjects' age and ethnicity, as well as record asthma diagnosis and/or familiarity with this disease process. A survey (pre-test) was used to test each participant's knowledge of asthma disease management. The pre-and post-tests contained 20 identical questions and were administered before and after the interactive educational sessions. The first 17 questions assessed knowledge of basic respiratory system function, asthma pathophysiology, asthma triggers, and management of an asthma exacerbation. Test scores were based on the number of correct responses to these 17 questions, with 100 designated as the maximum score. The last 3 questions asked the participants to rank their comfort level with
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Current knowledge
Appropriately designed asthma education programs can improve participant asthma knowledge, management, and outcomes. The Girl Scouts of the USA's asthma awareness and disease management program awards an Asthma Patch to participants.
What this paper contributes to our knowledge
The Asthma Patch program enhanced knowledge of normal lung function, asthma pathophysiology, trigger identification, and asthma treatment in a group of 5-17-year-old participants, and the participants rated the program favorably, potentially improving learning outcomes.
providing assistance to someone during an exacerbation. The demographic questionnaire and asthma knowledge survey (pre-post test) are available as supplementary materials published online through RESPIRATORY CARE (see the supplementary materials at http://www.rcjournal.com).
Educational Component
Two 4 hour educational sessions were conducted. Participants were grouped by age, with girls ages 11-17 in the morning session and those 5-10 in the afternoon. Each educational session grouped participants by age as follows:
Group 1: 15 and 17 years Group 2: 11 and 14 years Group 3: 9 -10 years Group 4: 7-8 years Group 5: 5-6 years All participants followed the same program agenda and educational curriculum. Age appropriate activities were used with each educational module to complement the educational material presented and to reinforce learning. Each session contained 6 interactive educational modules, inclusive of an introduction to the program, how the lungs work with and without asthma, asthma triggers, medication use, exercise and a healthy lifestyle, and putting it all together: how to help yourself or someone who has asthma. Each module was 20 min in length. Program faculty were assisted by one or more of the study co-investigators, and respiratory care student volunteers, in order to allow each age group to be divided into smaller working groups of 6 to 8 participants. The smaller working groups provided an environment conducive to learning and to improved facilitation of group activities (Fig. 1 ). Faculty and volunteers received instruction on how to assist participants with the completion of assessment tools without cuing. The healthy living module was conducted by an Exercise Scientist and Registered Dietitian, and all asthma disease management components were conducted by Certified Asthma Educators. Participants were also asked to complete a program evaluation at the conclusion of the program, after completing the post-test. The evaluation tool ranked program elements on a Likert scale from 1 to 4, with 4 being the highest ranking. A Flesch-Kincaid reading level was performed on the assessment tools and educational materials used in this program, and measured 5.3. The program agenda and curriculum are also available as supplementary materials published online through RESPIRATORY CARE.
Data Collection and Analysis
Data were analyzed using statistics software (SPSS, 17.0, SPSS, Chicago, Illinois). Descriptive statistics were used to report participant demographics, program evaluation, and comfort level with providing assistance to someone during an exacerbation. Cronbach alpha analysis was used to determine internal consistency and reliability of posttest items. Dependent t tests were used to assess differences in pre-post scores. In addition, frequencies and percentages were used to describe participants' responses to pre-and post-test questions, and Fisher exact tests were used to determine differences in proportions of these responses, between the pre-and post-test time points. A P value of Ͻ .05 was considered statistically significant.
Results
Eighty-six girls between the ages of 5 and 16 years (mean Ϯ SD 8.97 Ϯ 2.36 y) participated. A majority of the participants were white (Table 2) . Although nearly three quarters of participants reported having a familiarity with asthma (friend of family member), less than one quarter * Annual air quality is the pollution levels and the number of unhealthy outdoor ozone days, scores on a scale of A to F, with A being the best and F the worst. ϭ worse than the average X ϭ at the average ⅙ ϭ better than the average carried the diagnosis (Table 3) . Sixty-seven percent of the children diagnosed with asthma were under the care of a primary care physician (PCP) or pulmonologist (see Table 3 ). Nearly one half of the children lived with someone who uses tobacco (see Table 3 ). All of the participants self-reporting a diagnosis of asthma also lived with someone with asthma. Pre-post assessment of asthma knowledge is found in Table 4 . Participants reporting a diagnosis of asthma scored higher on the pre-test than those without an asthma diagnosis (Table 5) . Although there was no difference in post-test scores between those with and without an asthma diagnosis, less variability in post-test scores was noted for all participants (see Table 5 ). Very few participants responded "I don't know" to the questions posed on the post test (Table 6 ). Moreover, there were significant differences in the distribution of pre-test versus post-test responses for the large majority of question items, reflecting larger numbers of participants responding correctly to question items at the post-test time point, compared to responses from the pre-test. After participating in the program a majority of participants reported increased sureness in feeling better trained and capable of providing assistance to someone during an exacerbation of asthma (Table 7) . Internal consistency and reliability of post-test items yielded a Cronbach alpha raw score of 0.448 and a standardized score of 0.518. A summary of the program evaluation is found in Table 8 .
Discussion
This research endeavor was a community collaborative between Youngstown State University, Akron Children's Hospital Mahoning Valley, and the Girl Scouts of North East Ohio. The literature provides examples of utility of interdisciplinary collaboration with respect to asthma education, community awareness, and health promotion. Saini and colleagues investigated the effectiveness of a multi- disciplinary approach to asthma awareness and education with school-age children. They demonstrated improved asthma knowledge among the participants and increased public awareness of the importance of having different healthcare disciplines participate in asthma education and care. 6 The Chicago Asthma Consortium and the American Lung Association of Metropolitan Chicago instituted a very broad-based community collaborative that successfully influenced public policy, which permitted students to carry inhalers in schools, improved private insurance coverage for inhalers, advanced tobacco control and clean air policy within the city, reduced youth access to tobacco, and developed targeted tax funding for asthma and lung disease research. 7 The Asthma Awareness Patch Project had a narrower scope than the aforementioned collaboratives. Since the Girl Scouts of the USA had an established patch program, the core curriculum was used by the interdisciplinary team of educators for this endeavor. The Asthma Patch Program was originally developed by the Girls Scouts of the USA, American Lung Association, American Academy of Allergy, Asthma, and Immunology, and the Asthma Coalition of Long Island, and has been available to Girl Scouts of all ages since 2005. Historically, this patch was never awarded to Girl Scouts in northeastern Ohio.
Although the authors were knowledgeable of aggregate data for asthma prevalence in the target population, the authors did not have prior knowledge of the medical background of study participants. There was speculation that some of the participants may have asthma, merely due to the prevalence of this chronic lung disease in this quad county area of northeastern Ohio. Although a minority of participants were diagnosed with asthma (21%), all received care by either a PCP or pulmonologist. Only one child reported receiving care by both a specialist and a PCP. Access to care within this small segment of the population did not appear to be problematic. However, the number of participants with asthma was so small that this finding could not be generalized to the population at large within the Mahoning Valley. Poor access to healthcare, lack of educational resources, and absence of an asthma management plan contribute to increased morbidity and mortality. 8 -11 Although families may have good intentions for eliminating the triggers, as well as seeking and/or following the prescribed plan of care, many are faced with the dilemma of prioritizing basic survival needs. As a result, the medical needs of their child or children may carry a lower priority out of sheer necessity, rather than desire. It is worthwhile for community partnerships to be formed to address the barriers to attaining and maintaining the health of our youth. To demonstrate the value of community based health services for patients with asthma or of asthma self-management programs, it is of value to report healthcare resource utilization (ie, emergency room visits, hospital readmissions) as a program outcome measure. [12] [13] [14] [15] Although the length of this asthma awareness program was relatively short, its effect on asthma knowledge was profound. Program participants realized statistically significant improved post-test scores (P Ͻ .001). Less variability in pre-post-score scores was also noted. The standard deviations of the mean scores were 20.8 for the pretest and 9.0 for the post-test. Those reporting an asthma diagnosis scored on average 16.3 points higher on the pre-test than those without an asthma diagnosis (75.6 vs 59.3). This subset of individuals all reported receiving asthma care by either a PCP or pulmonologist. Information regarding asthma education prior to participation in the Asthma Patch Program was not ascertained. There is a The Asthma Patch Program was well received. The Girl Scouts rated the program favorably, which may have had a positive effect on learning outcomes.
There were limitations to this study. The sample size was relatively small. The research intended to recruit 300 participants (150 in each session). This small sample may have contributed to the mediocre Cronbach alpha we realized. It also made it difficult to conduct subanalyses between age groups or between asthmatics and non-asthmatics within age groups. Additionally, the ethnic composition of the sample was not as diverse as the population of interest. A concerted effort to recruit a more diverse group of girls to the Girl Scouts organization prior to the commencement of the program may have provided a more diverse sample.
Conclusions
The Asthma Awareness Patch Program facilitated community engagement with an at-risk population. Participation in the program enhanced participants' knowledge of lung function, asthma pathophysiology, trigger identification, and asthma treatment.
